Temporary or permanent loss of motor, sensory, and autonomic functions caused by spinal cord injury create a series of consequences on functioning, whether related to physiological functions, structural changes in the body, or to difficulties in activities and participation 1, 2 . Many aspects of the activities and participation can be evaluated, such as precision of movements, time required to execute them, and the occurrence and severity of errors. However, the final outcome for most rehabilitation services is functional independence 3 , for this is related to personal values, family determinants 4, 5 , and is usually associated with social participation, especially in less developed countries where environmental factors act predominantly as barriers 6 . The first scales to measure such damage focused mainly in physical examination and radiological imaging. However, these measurements did not always correlate well with functioning and well-being. Currently, the subject's quality of life and self-perception of improvement has been emphasized due to the possibility of analyzing the general state of health and providing information for the evaluation of different therapeutic interventions.
Some questionnaires incorporate specific characteristics of disability, such as motor and sensory aspects, and difficulties in performing daily life activities. The most wellknown and currently-used questionnaires related to functioning in general are not specific for individuals with spinal cord injuries, and they include: the Functional Independence Measure (FIM TM ), especially its motor component, the Barthel Index, the Satisfaction with Life scale, the Craig Handicap and Reporting Technique, and the Japanese Orthopedic Association scale 7 , as well as generic scales for quality of life such as the 36-Item Short Form Health Survey (SF-36), the World Health Organization Quality of Life Assessment (WHOQoL) 8 , the Sickness Impact Profile (SIP), and the Euro-QoL (EQ-5D) 9 . The core set from the International Classification of Functionality, Disability, and Health (ICF) for spinal cord injury has recently been published, which broadly describes functioning of people with spinal cord injuries, and also considers the role of environmental factors either as barriers or facilitators 2 . In addition to this instrument, the Walking Index for Spinal Cord Injury (WISCI) 10 and the Spinal Cord Independence Measure (SCIM) 11 must be mentioned, for they are specific for spinal cord injury. Especially the SCIM, now in its third version -SCIM III 12 , which is directed to the ability to perform tasks, approaches the aspects inherent to spinal cord injury, being able to detect improvement in aspects such as breathing, ability to change body position, and gait, with distinct properties from the FIM TM . Based on their clinical experiences, the authors understand that the SCIM III can be a valuable instrument to manage the rehabilitation process of the individual with spinal cord injury and the objective of this study is to translate the instrument into the Portuguese spoken in Brazil, validate it comparatively to the FIM TM , test its reproducibility, and evaluate its sensitivity to clinical changes undergone by individuals with traumatic spinal cord injuries.
METHOD
This is an observational multicenter study, with a face validity cross-sectional phase, testing for reliability and a comparison with other evaluation instruments, along with a longitudinal evaluation of sensitivity to clinical changes. It was approved by the committees for ethics in research from all the participating institutions, and the study subjects were only included after signing a Free and Informed Consent Form.
SCIM III -translation process -face validity
The SCIM III assesses levels of independence to perform daily life activities and mobility for individuals with spinal cord injury. It is divided into three supplementary sub-scales: "self-care" evaluates six tasks and is scored from 0 to 20; "breathing and sphincter control" (scored from 0 to 40) with four tasks, and "mobility" (scored from 0 to 40) with nine tasks. The final score varies from 0 (more dependent) to 100 (more independent). The SCIM III must be applied by a professional who is familiar with the instrument and with the rehabilitation of individuals with spinal cord injury, although no previous training is recommended. Answers can be obtained by interviews or direct observation of the subject while performing the numbered tasks; the health professional doing the measuring must search for the information closest to the level of independence of the individual in his or her daily life. It became a standard that when the individual had two different levels of independence for some task, depending on the time of the day or other contextual factors, the lower level would prevail when deciding the final score.
The translation of the original version of the SCIM III into Portuguese was made according to the recommendations in the literature 13 . Initially, two versions in Portuguese (Va and Vb) were created by two independent translators: one with medical knowledge and the other a lay person. From those two versions, a synthesized version (Vc) was approved by a committee formed by specialists in the area. This version (Vc) was independently back-translated into English by two certified translators (Vd and Ve) and compared to verify inconsistencies with the original version in English.
These versions (Vd and Ve) were then compared with the original version by two bilingual specialists in the area of rehabilitation to once again verify inconsistencies. Subsequently, to test this version, 10 health professionals used to treating individuals with spinal cord injuries were asked to give their impressions about the terms used in the final version. The final product is the Brazilian version of the SCIM III being tested in this study.
Field tests
In order to test the SCIM III in comparison with other evaluation instruments already established for the functional assessment of individuals with spinal cord injuries, research subjects from seven Brazilian rehabilitation centers were recruited: The Associação Brasileira Beneficente de Reabilitação (Brazilian Beneficent Association for Rehabilitation -ABBR) in Rio de Janeiro, the N The SCIM III, described above.
In order to evaluate the inter-rater reproducibility, in each institution two evaluators with different professional backgrounds were chosen -A (more experienced) and B (less experienced) -to apply the FIM TM and the SCIM III on the same day to the subjects recruited from each rehabilitation center. In a period ranging from two to five days, as long as the subjects of the study had not shown any relevant functional changes, the SCIM III was applied again by the most experienced researcher to evaluate the intra-rater reliability (test-retest). Individuals with evident changes in functioning for any clinical reason during these days were not interviewed again. After six months, the subjects were evaluated again with both FIM TM and SCIM III, by only one of the evaluators, to measure sensitivity of these scales to modifications in functioning.
Descriptive analysis of data used means and standarddeviations for the quantitative variables that were compared using the Student's t-test, and percentages for the qualitative variables categories that were compared by the chi-square test. The reliability was evaluated by the intraclass correlation coefficient (ICC) for the paired observations between two evaluators and also for the test-retest, which involved only the observations of one evaluator at two different moments. In order to calculate ICC, data from both evaluators from all the institutions were integrated and considered as only one A and only one B. For sensitivity measurement, results from the first assessment were subtracted from the last evaluation, six months later, and the degrees of modification in the FIM TM and SCIM III were compared. The Pearson's coefficient was calculated for the correlation between the quantitative variables. Significance level was 0.05.
RESULTS
The result of this project is the Brazilian version of the SCIM III. It was well received by the group of specialists, who had no conflict about the terms employed for the items evaluated or for their possible answers. The intraclass correlation coefficient calculated for the inter-rater reliability was 0.918, and for the test-retest, it was 0.991. Table 1 shows summarized biodemographic and clinical data of the study's subjects. The study included 83 subjects being treated in seven different rehabilitation centers, most of whom were in their third or fourth decade of life, paraplegic, and with complete injuries. The comparison between paraplegic and tetraplegic individuals showed no differences, except in the level of motor performance, as expected. Figure 1 expresses a clear positive correlation between the SCIM III, on the X-axis, and the AIS motor index The comparison of the dispersion graphs for the correlation between the SCIM III and the FIM TM motor instruments from the group of paraplegic and tetraplegic subjects is seen in Figure 2 . One can see that many subjects, especially in the tetraplegic group, have a minimum score in the FIM TM motor (13), but can still be distinguished at different scoring levels by the SCIM III. At the other end of the curve, at the maximum score in the FIM TM motor (91), the SCIM III again has a greater discriminative capacity. The Pearson's correlation coefficient between these two instruments was 0.91 for the paraplegic group and 0.94 for the tetraplegic.
After six months, only 37 subjects had been re-evaluated, 26 paraplegic and 11 tetraplegic. Figure 3 expresses the relationship between functioning variation measured by the SCIM III and FIM TM motor at the end of this period;
the correlation between these variables was 0.91, according to the Pearson's coefficient, indicating that the gains observed by one instrument were found in the same proportion by the other.
DISCUSSION
The objective of this project was to validate the Brazilian version of the SCIM III instrument. This process involved translation of the original English version, as well as testing for reproducibility, and comparison with other questionnaires. We also measured its sensitivity to clinical changes, and its adaptation by Brazilian health professionals with different backgrounds -physicians, nurses, physical therapist and occupational therapists -accustomed to dealing with patients for whom the instrument was designed.
The first goal of this project was fully achieved with the preparation of a Brazilian version with appropriate terminology, easy interpretation, and with its utilization by health professionals who treat individuals with spinal cord injuries. This was made evident by the excellent results for the intraclass correlation coefficient that was calculated for the inter-rater reliability, which was higher than 0.91, indicating fewer errors in assessment (biases). In this case these errors would be inherent to the examiner, to the examinee, or to the instrument itself. Even with an excellent inter-rater reliability index, some factors that could lead to better use were noted.
The first of them, related to the rater, is inexperience in applying the instrument. Unlike the FIM TM , for which there are training courses, the SCIM III has no training courses for examiners in Brazil, for it is not a routine exam in this country. Increased experience by the examiners will most probably lead to more accurate results in the measuring of functioning through this instrument 15 . Professionals who participated in the field study and who were already familiar with the FIM TM pointed out that the SCIM III questions are very easy to interpret and that they are mutually exclusive, which made the instrument easier to apply. Among the factors related to the individual being examined, it can be observed that, due to the short time interval between the raters' evaluations, the memorization of the answers may overestimate the ICC. Finally, some confusion could be associated with subtle differences between the questions in the instrument, which could cause underestimated results.
The high test-retest reproducibility index in question is another parameter that increases the reliability of this instrument. In this case, when the rater applies the instrument again after a short period of a few days, he or she will hardly find any divergences with the first evaluation. However, in this case, it must be considered that short periods of time could lead to overestimation of evaluations from the same rater, since the rater as well as the patient may simply memorize the answers. Nevertheless, to increase the time between the evaluations could underestimate the answers, since the subjects evaluated could answer differently to the same questions due to gains in functioning. The evaluation instruments with higher reproducibility can be advantageous for clinical research, since less variability is expected in the findings stemming from observation, thereby allowing smaller sample sizes to be used 16 . Observing Table 1 , it can be seen that the relationship between the SCIM III total score and the FIM TM motor partial score and the FIM TM total score is positive, tending to a linear relationship. This was expected, especially for the SCIM III and FIM TM motor relationship, since items such as personal care, sphincters control, transferences, and mobility are investigated by both instruments. In addition, the independence evaluation for cognitive activities via FIM TM showed a weak correlation (Pearson = 0.37), with a ceiling effect and constant value, which was observed in other samples of individuals with traumatic spinal cord injury 14, 17 . Another great difference between the two instruments is that the evaluation of mobility and transference in the SCIM III is more detailed, with items such as mobility inside the house, for moderate distances, and outside the house, as well as transference from the wheelchair to the car and from the floor to the wheelchair. Other important differences are the evaluation of mobility to prevent skin lesions and the independence to breathe.
After this clarification, despite these different approaches, the direct relationship between the results of these instruments corroborates that the SCIM III is a suitable instrument for the motor evaluation of patients with spinal cord injuries. This assertion is reinforced by the Pearson index being close to the maximum value (1, where the relationship is linear and direct): SCIM III x FIM TM motor (0.95) and FIM TM total (0.94).
The Pearson correlation coefficient between these two instruments was 0.91 for the paraplegic group and 0.94 for the tetraplegic group. The same correlation coefficients between the SCIM III and the ASIA motor and sensory index are 0.64 and 0.33. It is observed that although the correlations between the SCIM III and the ASIA indices are positive, they are considerably lower than for other parameters evaluated, since those are concepts different from the functional evaluation, according to the description model of human functionality proposed by the International Classification of Functioning, Disability, and Health 18 . The dispersion curve for the FIM TM motor in paraplegic individuals and the SCIM III index tend to be linear, which does not happen with the FIM TM motor in tetraplegic individuals, despite the higher Pearson coefficient. Actually, a larger sample would allow the confirmation of a non-linear relationship at the extremes of these curves. For paraplegic individuals the upper extremity of the curve shows that a higher SCIM III score is possible, even if the maximum FIM TM motor score is reached. This occurs because the SCIM III scores more levels of locomotion and transference, even when the individual already performs this task without any help. It is noteworthy that despite being the standard instrument for functional evaluation of individuals with spinal cord injuries, the FIM TM shows a ceiling effect that can be overcome by measuring gait with other instruments 19 . However, for tetraplegic individuals, the difference is at the lower extremity of the curve, where the SCIM III can perceive variations for lower scores even if the individual has the lowest FIM TM score, because only the SCIM III evaluates breathing, which can be severely compromised in persons with these levels of spinal cord injury, compromising their inhaling and coughing independently or even with the use of ventilators 20 . Figure 3 shows the relationship between the variation of improvement of patients measured by the FIM TM total and by the SCIM III, where it can be seen that the variation in SCIM III scores is greater than the FIM TM total variation. This occurs because some functions evaluated by the SCIM III are not evaluated by the FIM TM -in this case the breathing item. On the other hand, the FIM TM evaluates cognition, while the SCIM III does not. However, as already discussed, cognitive functions usually have no variation among patients with spinal cord injuries. The greatest limitation of this study is the reduced number of observations, since many of the patients included in the study were not re-evaluated at the end of the research. In addition, many of the subjects who participated in this phase of the study were already chronic patients, therefore, with little or no functional improvement, which explains the great concentration of observations close to the apex of the graphic axes. A greater number of observations on patients with variations of functioning could demonstrate a better relationship between these two variables.
In conclusion, we can state that this Brazilian SCIM III version is easily understood and well accepted by health professionals. It is an instrument with very simple application, guaranteeing a very good reproducibility of the inter-and intra-rater scores. The comparison with another established functional evaluation instrument showed good correlation between the scores. The SCIM III was also sensitive to the functional variations of these individuals. These characteristics bolstered the clinical use of the SCIM III to monitor the functioning and to manage the rehabilitation process of individuals with spinal cord injuries.
